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Development of Reject Water Treatment System from Centralized Sludge Treatment Process
(Return to a Wastewater Treatment Plant in the proximity)
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ABSTRACT ; A reject water treatment system was developed for treating reject water from a centrailized sludge
treatment process and trasmitting the effluent to an adjacent sewage treatment plant. This system comprises a pre-
treatment process, featuring a pellet blanket separator with thickener for SS and phosphorous removal, and a
biofiltration process, featuring the use of floating media for removal of organic pollutants and nitrogen. Studies were
made using a pilot plant (treatment capacity : about 1m’/hr) and the reject water was drawn from a mixed sludge
centrifugal thickening process. A hlgh sludge concentration of 3% was observed after 3 hours of thickening during
pre-treatment (solid load : 50-200kg/m” per day). The effective inorganic coagulant (aluminium sulfate) dosage for
attaining the target water quality was found to depend on influent SS and phosphorus concentrations (either
0.05mgAl,04/mgSS or 1.8mgAl,03/mgPO,-P, used depending on whlchcvcr concentration was higher). As for the
biofiltration process, a high denitrification rate (exceedig 1. 3kg-N/m per day) was achieved in the denitrification
column at a low water temperature of 15°C Residual S-BOD, after completion of the denitrification column.
Moreover, a nitrification rate of 0.3kg-N/m’ per day was achieved in the nitrification column by reducing the S-BOD
load to below 1kg-BOD/m® per day. Such results of the reject water treatment system demonstrated that this system
was capable of effectively treating reject water from a centrailized sludge treatment process, to a quality equivalent to
that of primary settling tank effluent.

KEYWORDS ; Reject water. Pellets blanket separator with thickener. SS. BOD. phosphate. nitrogen. Biofilm
reactor, Nitrification. Denitrification. Floating media
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2. BREHNAEORFKMEBOYE
HEIRAEICRIEH LR 23 R WIHE, HRENLERR,» SRET2HEEYREOR VKT, B
METEMNS 0K, BKIENS OPKTH D, Lad-> T, SBRFKEFIENSOHKE L, %-1
ICRFKDFHIKE HEEE) &2RT.
#-1 REUKOEIGAE (HEEH)

KEEE BE(mg/L)
M-7ILh YU E 300
SS 1120
T-P 70
PO,-P 40
T-N 180
NH,-N 70
T-COD 550
S-COD 130
T-BOD 1280
S-BOD 360

BFAOKED, EEEESHEATRKD 505 10ERECBETH D, BICEREBEHEEDOE VWO
HMTHD. THL. BEEOXBOBICHRINER - it T520ThH 5.

M1 IR THALZBRFKLAE 7 0—%2Rd ., BEKHD SS 13 1000my/ LAEDOSBETH D720, £
VBEO/M T SS 2RETHEENRET D, B ORI TR EBE O NE IR IBREE AL
BLRBZIEND, BMOT /N7 MEO DRI B 2 —RBIC U - sk I 2 s, B
EUBICBWTHEBELNEFHATLIET, SSHRELFRICOAMRENTEZ S, @Bk IBIATE QL
Bk BAEfER SS100mg/L EAF. PO,-PSmy/ LEBE E L7z, D AOCNEBIEBIGRIUKFICEEN 2 B8R0
AEREFIVHOABOTEEZ L THD Y. MABTREINDI DA DVWTI PO—P 2HEL L,
FE 7=, mILEERERE D 5 OHFHBIRIZBIRMBRERICR T 20, FHEREIX 1 X0 L& L,

RFKD S-BOD/NH-N=51 THY. EMFMLGBRLAEZTD L THEHOKBEMLSEZIFKHD S-
BOD 2FIATE S0, £YBAMEE. HEW, BIEEMSR0, MtREERL THEAET I HAREL
fro FAROBELBICERATNTWSEYB A BAE TIZUEHRE BT 2 20IRE 2~3mm DA M &S
ALTWE 7, BEFAKDLDICHBED BOD. EXRZ2D/20, SHMHEEAREL. BDHEAHEASS 2
ABICHETTICABKSICRMCHRE I, REFTIHEE. HEETEIMCEZEMBICE4F
TRBLITLESD,

RIFKE O TARMEBGITRRT 2729, £HNBREOUE BRKEALZRITERES &L, E9k
U O FKILABOLBBTERT DI &L,

(%L k) )
HrHER  IBIRAEA BB
— izt ] W{riE
\RFIK — | BRI
R4 P RIS [ e i | e —
SS  1120mg/L LR H e
BOD 1280mg/L WRELRME »SS  100mgLBLTF
TN  180mg/L SS  100mg/L AT YK UESIER BOD  100mg/L AT
TP  70mg/L PO/P Smg/L i TN  30mgLBTF
-1 EHKAE T O— TP Smg/LET

GEBE O FARKMESIZRRT 28B6)
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AEBTIE, RREEE 2km TESNTELHRZELBEL . OB L2 RIVKEARE L. BRI
iz, BENBHEEIEIREBRBE S TAFA L RY T2 SS YD 01%HINL TEERTD, 28EEO
SS B 1000my L ##EIC2 5 £ DI LT,
3.2 B BRI R TR

()EFEE RN

B2 IR T E USRI B L OSBRI # R T EEBE B IR ¢ 600mm. & & 3440mm. B8 645L
TH 5. BRKIZERNVEGEE THER. BB LRONBICTRARTAS. KWT, 70y 7 HR~MICHE
AL, B BEE, UBKIEE EHL0REL, BEHRIIERBETHROBRGHEZRTHEINS, HREO
FlEHEZRIMREIEHETHT 7. BREEHNERROVBIIE W TILPAC ZHWEN, EHI X -, 1Bk
OBHEEEREL THBISALZ AW, FARIZAIEKD POP 8 5smg/L KEHIIICHAB L. B
E£pHE6SICHEL. 7oA RUTEARE 2myL &L, 7oA PR HBEEIEATIEA. pH HE
BERLEEEBREZUBBHEEOBWERERIZT2DICEVE. b, M2E0SBEEZ 60~200
/B &L, BEMARE 120kgm® - BiIZAZ LD ICREZ T,

QEMEERIE AR & FKERORE

SS 800~1600mg/L . PO,-P 20~70mg/L DIRf/K % 4IT. SS A BHEEE 100mg/L 2LF. PO,-P L7 HAZ
fl 5mgy/L T B HBITATOEARE D v — T 25 — X 5 BERBR TR L /=,
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BHE 5.6mm ORIBEYRAF L UBOFR L AMZBEM,. MEEThThil m RELUZ. Tl ESEKAR
W EmEs Ui, M TILEKLERIZAHMB ERN S 0.9m OMBICHE LA BRE (FEHESE) £0
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2R (H800m) (4% ($1000mm)
i Vi3

FF&ER 0.9m
JFZEER 1.1m
HIREGR

UERR

B3 AEMBRLE T O—

Q)EHREMHF
#2 WWEBRENHERT. FAKIGLEFUKOSEERILRAEKE Az, ZBRR 1 (5/8~9/12 OHE) T
BREKBERKD 5 fF (BRI 5Q) . ERK 2 (926~12/19 QM) TRBERKEZFEKD 2 £ (BHR
H2Q) KHRELR. KBRUFKOERBEIOSU THEMO NH,N ERVDEIEER5 LS ITFEKKES
BRELEZ. TOHRE. MEOEKEERRERX TH 2 FOETELZ,

R2EBR & H
EHIX1 EREX2
(5/8~9/12) | (9/26~1219)
K B (C) 18~30 13~24
R 5Q 2Q
EAREE ] 100~225 55~120
(m/d) H{AE 60~140 35~75
BREE m%ﬁ 0.14 0.14
(@ m4) HRE
ik 0.19 0.19
HREED NO-N AR (kg/m™ A) 0.6~1.8 0.6~1.1
WO S-BOD B#F  (kg/m’* A) 0.2~1.3 0.1~1.1
(A O NH-N B#  (kg/m’- H) 0.3~0.8 0.3~038

1) BACHEE R + FE LR RIR O

LA
KBS TRERBR AR CERL TTo k.

4 REEREER
4.1 BEERLA R LIS RER
(DT LR A R
&4 TR EERIC R OKER B ELERT. 2ERICH D &, ABKS S 100mgy/L TH - 7z, —A,
DARMEBEME smyLaTRIcdoDENE Roiz. THIXEREEROIEARNFEKD ABEICLY
EEINDTENEN D EERSND M AT & EBEESNCHER L (618~1219) 04
BRROELDERIITRT. THETHS &, HBEEE 91 m/H. BEMAN 101kgm” - HIZBWT, F
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7K SS BHE 798mg/ L 1Z%F L THLERIK SS #BEE 45Smg/L (SS BREHE 94.3%). 7K PO,-P IBEE 36.6mg/L iIZxt L,
PRI POL-P IREE 4.7mg/L (PO,-PFREE 87.1%) . HEHHBRBE 1.6% THO . LLEBEHEEZHEL TV,
B, HEEATOEARZIAVPENETII TH- 2,

#-3 BEENILRA I R (T1E)
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B AT 50~200kg/m* H T ORE FERO MR T O B # &I E & S BRIBEOBERZR-5 1IRT.
HIER R B ORGSR AR LB OB EHEHE L 53RO 7=, 1GIRHF B 1 B T B
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DEKRMER S ERBEROEARLOBRREEETALENS 5, T2 T, BEEEEREAR SFKMEIR (SS,
POP) &EDBRIZDWTHREL 7=,

-6 ICHBIE AT IEAR S AFK SS IBE L OBIREIRT . K6 £ D SS 100mg/L AT Z2ME T 2 IKIMAKD
SS M7= b OREEIE AT EARIL 0.05mg-ALOx/mg-SS TH 5. K7 IHEEIXALIFARENIEK PO,-P BE
EDEFERT. M7 £ D OEKPOP Smy/ L EHE T 2WHEITAZOEARITIRRKD POP ITHL., £
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KICHIFOAE R 2 S SIGRFKOKE SIS AL ABOBEEE K-8 1R, IBHIK D PO,P #530mg/L 2L T
TiE. ZLHEK SS % 100mg/L SATIC Y 28T ATk ARIZAIEK PO-P 5Smg/L 2R T 2HMISATIEA
BEIERETHD, —F. BIFKD POP 1 30my/L B EIT72 5 LUK PO,-P 5mg/L 22T 5 Wilki
ABIIEK SS % 100mg/ LUATFICT 2 HBIEATHEABO LD HE<25, ThabE. SSEBE 1080mg/L
T, FEISATOFEARIL POP IBE 30mg/ LU EERD L0 ABBEERY ., PO,-P IBRE 30mg/ L LR &7
HESSHEERD,

ZDEDIT, SS. VAOHBEKEZHET2EBEEFNOEARIIFEK S UV FAE
(0.05mgALO+/mgSS) &K D A% D DIEAR (1.8mgALOs/mgPO,P) O EESENELNHEBATIEATIL
BWZ &htbhhoTz,

PO 4-P 5Smg/L; AL/P(EIV)=11
1.8mg-A1203/mg- PO4-P
""" SS <100mg/L ; 0.05mg-Al,O3/mg-SS
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IRk D SS
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g
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H L

é b SRR SS 1080mg/L
0 Il Il
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IRHIRD PO,-P (mg/L)

K-8 RFKOKE EHRBEEATIEARDOBER

4.2 &WIRAE RER
()R UIERE DR E

HEEUBEREOE AL ER-9ITRT. HBRKX 1 Tl TN BETEMELAEEK CIBFEKERLT. ) T
57~128mg/L . MLFKT 10~23mg/L TH D, T-NBRERIIFH T 83% TH o7z, NH-N BREIIFAT 55~
122mg/L. MK T 0.1~60mg/L TH N, RO NH-N AFIE 0.3~0.8kg-N/m’* H. BH{LEEX 0.3~
0.6kg-N/m*+ A T & o 7z, BB AIK NOx-N 1 6.7~12.3mg/L . LM B L ERHRHIK D NOx-N 1.0.1~3.1mg/
LTHD. BEMKEELTO NOx-N &3 0.6~1.8kg-N/m*- . [EHEEIL 0.6~1.6kg-N/m’- HTH o7z,
I TIREMRmAKIREAKLBERKOESKTH S,

EBK 2 T T-N BEREKT 45~83mgy/L . YLEKT 16~32mg/L TH D, T-N BRERIIEHT 66% T
Ho . NHeN BEWREKT 42~Timg/L . QEKT 04~100mgyL TH D, BH{ED NH,-N BFE 03~
0.8kg-N/m** H. P 0.3~0.5kg-N/m*: B TH 072, PR AK NOx-N 13 7.2~11.3mg/L . REHEM
ERFHIK D NOx-N 12 0.2~1.2mg/L . BIEMBIZELT D NOx-N &1L 0.6~ 1.1kg-N/m’- B, BHEEEIL 0.6
~1.1kg-Nm*- HCTHh o7z,
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FAITBEROEEKEER LT FAKDOBOD RUZFRBEITERK 1 TREBRX 2L Db 1L5~2 & E
THD, FKD S-BOD/NHN Hid 4a~5EFTH o7, LLEK SS 1347 10mg/L TH 0. SS BREZRIT 70~80%.
YLK BOD 13#9 20mg/L TH D, BOD BRERIZ 0% ETH o7z, TOKDICHKERK 1., 2 EBICHERE
I U2 RERMBASN. BE T-N30my L OUBKEZHEL TWE,
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-4 EYRLEOFHKRE

EREK 1 KR 2
K QLEEIK JIK LERIK
pH () 7.1 7.3 73 7.3
M-ALK  (mg/L) 252 100 237 126
SS (mg/L) 39.3 7.0 45.6 12.6
BOD (mg/L) 476 17 263 25
S-BOD (mg/L) 407 4 215 4
COD (mg/L) 104 24.2 81.9 23.4
S-COD (mg/L) 85.5 21.4 57.6 19.1
T-N (mg/L) 90.2 15.0 63.0 215
Org-N (mg/L) 6.5 2.4 7.3 2.4
NH,-N (mg/L) 83.7 1.9 55.7 3.8
NOX-N (mg/L) — 10.8 - 15.5
BOD fREZE 96% 90%
T-N BRER 83% 66%

QL. BHEHMOBRSITRER

WL T D NH-N DS, 24 TO NOx-N. BOD O¥B #5570, BHOKELH 2T /2. K-10 12
WL ORIk R ERT, 2 K11 THEM OB EERT.

X-10 25Hh5IN LR IT 2 TS —fThh TRy, BBk 2Q THA NHeN /X 208mgL, il
NH,-N i% 2.6mg/L Td->77, AKiR 17.9°C, B{tAE > S-BOD A% 0.13kg/m’ B TRY{LEEIT 0.53kg-N/m* B Thols,

RK-11 5 bhdE31IZ, WALENOg-N X 132mg/ L TH O, AMBTE 40cm TRIFREKHREINE
(NOx-N=0.8mg/L). MEBHOMBEEIIMEBH2ETH S & 049%kg-N/m’- B 735, BB TFH 40cm TD
Bz i3KIE 13COEMHETD 1.34kgN/m> HEBWETH 572, Z DB AMBETE 40cm O TOA
S-BOD/ANOx-N 1 4.4 TH o7z, WA S-BOD 1L 142mg/L TH V. BMBRIEIKT LB TREL T
S-BOD & 80mg/L Th -, Thz, REl L ThEEKRZTD 24T 16myL X TERBL 2. ZORD
e IF KSR T O S-BOD BREFE T 3.1kg/m’ HTH o 7=,

ZOXDIZ. BFUKAEDEE, KB ISCUTRBWTHREREIL 1.3kg-N/m®- BEL L OB BLEEEE
PHEBETEDD, HBMOBAR— LW ER S, BESEENEH OISR AK BOD/N LA
W ThHs, £z, HEHMTHEEZ 2T\, S-BOD 2BE 75 2 & TH{LM s-BOD ARTEEHEL. W
{LHOMILEEEBDD I ENTELBDEEZILNS,

200
160
g
_ w 120 |
£ 1
~ T 80
i N
% 40
by
)}
0 5 10 15
NOx-N(mg/L)
i il L
0 0 5 100 150
0 5 10 15 20 25 S-BOD(mgL)
NH,-N {mg/L)
(K-10 LD BRISMRER K-11 REMOBERSER
K iz 1 17.9C 7K i) 1 13.0C
WD s-BOD A% B ERDONOK-NEH : 0.52kg-N/m*- A
NH,-N &7 : 0.60 kg-N/m’- H ik A Y Tk S : 0.49%g-N/m** B
WL 1 0.53kg-N/m** B AMETHROmTOBREHE  : 1.34kg-N/m*- H

IREBHITFKE D S-BOD [REME : 3.1kgm’ H
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GOMILERE, HamE

LERK TORMLH O NH,-N &7 EREEE - OBRER-12 12, BHEREEETO NO-N &4 & B
EEOBFEER-13 1I0RT. 28, BEHEECDW T, Bt o S-BOD A lkgm®* HUTOBHDIZDW
TEHRL,

MRS K R 15~20C T 0.3~0.5kg-N/m*- H. 7K 20C L £ T 0.4~0.6kg-N/m> HTH 5 7=, KROIE
TEEBIHMLEEMET T2 MEMEICH S5, Kl 15CT 03kg-N/m’ B EOB{LRENE S N, B
A LIRS EOEEBRAEIZENT 15CRBIT5MLEES 1.5~2.0mgN/gMLSS - h?, BKEO MLSS
B 2500mg/L &9 5 &, BIAEATEY D OM(LEREIL 0.09~0.12kgN/m®- B &725, Lzht- T, £ N
KBV DL REEBIRLAED 25~33 FOABEENRS D L &7 5,

—7F. IREEHEIL NOx-N B 1.5kgN/m> BETIHIEIFERMEL THED, BnEStaEsRLE, BE
RIS R OB BRAEICB W T 1I5CR BT D HBHE E 2~3mgN/gMLSS - h'?. B&M O MLSS B
2500mg/L & § % &, BEAMAEY D OREEEIT 0.12~0.18kgN/m®: H &725%, Lzt T, AMBAMEIC B
VIS IREEREIIEEBRLED 83~125 BFLEDLD TEWLHEE TH 5 T &b h 5. Rk o st
AHMIEEE TR LZBIREFRE TH5 2405, BEREEZ KEREEICLIZBO 1SCITBTLHE
HE#E 4mgNO;-N/gMLVSS - h'PE 95 &, AMAN 1.5kgN/m’- B O AL 21T S DI EMA O
MLVSS B 1d 15600mg/L IZHMT 5,

[ 2 J— i i
—~ 08 ||® KR25~30TC | j NI .
2 0 E,, |opms e
E 06 & ‘ | ®
% % 1 i : i
< 04 : < | v ‘ |
M 1 B | |
o) ‘E ‘ # 0.5 d T i
o2 1 | ‘ M i F ! :
= / ;. ! ES 0 i ] | i
00 02 04 06 08 1 0 0.5 1 15 2
NH4-N & ff(kg-N/m>* B) NOx-N Efi(kg-Nm*- H)
B2-12 NH,-N &5 & B{Ld i o BF M-13 NOx-NEMEPEEE0r (B
5.&8

ERENLEORFKOAEOMAE & U THEERITBROEE, YU E L TR LA 2HW =AY
LEZBAL., UTORANES N,

(OEESE T 50~200kg/m*- HIZH T, [HIRIEBMHERE 3R CHERIBE 3 % S WIS BWIHRBENE S h
7. COEDIT, WA ZEESEMTBAREEITO LT, BRETORENE S BEREERE —EE
WTITD ZEMTER,

QEMBEROIEARIIFUK SSIBE., DABEIZEAEN, SS. VADHE/KE ML T 2 EHEESO
EARBEHEEIALOEHE. FHK SS B0 OFEAR0.05mgALO/mgSS) EF/K DAY D OFEAR

(1.8mgALOs/mgPO,-P) DEEEMNENHERBATHEATRIERNI Etbho Tz,

BV SCEREKRBVWTS 1.3kg-N/m’ HU EOBWHERENE S/, REM L THRBR 2T,
e RIS THIRYE L7 S-BOD 2REL. M{tHEO S-BOD A#% 1kgm’ AU TIER TS Z & T,
K 15CIRBVTS 0.3kg-N/m’+ B LA OB HBENE 5 iz,

ABRENLEICBIT SRIVKLES AT LAOLBEKIABOLEBITRRT 20T, EYMEAE TRET
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